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PAPER FEEDER APPARATUS AND FACSIMILE APPARATUS 



BACKGROUND OF THE TNVF.NTTON 

1. Field of the Invention 

[0001] The present invention relates to a paper feeder apparatus and a facsimile 
apparatus or similar printing apparatus having the paper feeder apparatus. 

2. Description of the Related Art 

[0002] Conventionally, as shown in Fig. 5, a paper feeder used in a facsimile 
apparatus comprises a lower document guide 1 for setting documents, which is 
concurrently a paper holder, an upper document guide 2 positioned above the lower 
document guide 1, a paper feed roller 3, and a separator 4 for preventing double 
feeding of documents cooperates with the paper feed roller 3. A pressing part 5 is 
mounted to the upper document guide 2 at the support point O and presses the 
separator 4 towards the paper feed roller 3, and a spring member 6 such as a 
compression spring presses the edge of the pressing part so that the pressing part 5 
presses the separator 4. A document guide panel 7 that includes a pair of leaf springs 
at both edges of the separator 4 for guiding the front edge of a document to the paper 
feed roller 3 and for pressing the document to the paper feed roller 3 is also provided. 
[0003] When documents are set in the documents holder, the documents guide 
panel 7 pushes the documents gently towards the paper feed roller 3. Then the paper 
feed roller 3 rotates to send the document between the paper feed roller 3 and the 
separator 4, preventing double feeding of documents by the paper feed roller 3 and 
the separator 4. Thus, the document is transferred to a scanner section positioned 
downstream of the paper feeder. 
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[0004] In the conventional paper feeder, a pair of leaf springs is used as document 
guide panel 7 for guiding the front edge of a document and for pressing the document 
to the paper feed roller gently. However, pressing power applied to a document by the 
pair of leaf springs is designed to be very small (for example, about 10 to 20g). As 
a result, the leaf springs are small and easily deformable, hence great attention is 
necessary for handling and installing them. Further, because the conventional 
document guide 7 uses the spring power of the leaf springs for pressing a document 
to the paper feed roller, high accuracy production (accuracy in size and spring 
constant) is necessary to avoid irregularity or variation of the pressing power. As a 
result, significant manufacturing and assembly costs cannot be avoided. 

SUMMARY OF THF, TTWFNTTOTsf 
[0005] Accordingly, it is an objective of the present invention to provide a paper 
feeder apparatus at low cost, using a part without spring operation, instead of a pair 
of leaf springs, for guiding the front edge of the document and for pressing the 
document to a paper feed roller. 

[0006] Another objective of the present invention is to provide a paper feeder 
apparatus that can reduce the number of parts and make parts production easy. 
[0007] The present invention provides a paper feeder apparatus including a paper 
feed roller that feeds a document, a separator that prevents double feeding of 
documents by said paper feed roller, and a pressing arm that presses the separator to 
the paper feed roller. A document guide is provided with a pair of guide parts, the 
guide parts being located at both edges of the separator, the guide parts guiding the 
document so that a front edge of the document passes over the paper feed roller, and 
the guide parts pressing the document to the paper feed roller. A spring part provides 
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a spring force to the pressing arm and to the document guide so that the pressing arm 
presses the separator and the document guide presses the document towards the paper 
feed roller. 

[0008] In this configuration, two leaf springs used conventionally are not necessary 
and instead, only the document guide of one piece constructions without a spring is 
used. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] The present invention is further described in the detailed description which 
follows, in reference to the noted plurality of drawings by way of non-limiting 
examples of exemplary embodiments of the present invention, in which like reference 
numerals represent similar parts throughout the several views of the drawings, and 
wherein: 

FIG.l illustrates a schematic cross-sectional view of a paper feeder according 
to an embodiment of the present invention; 

FIG.2 illustrates a schematic perspective view of a facsimile apparatus 
comprising a paper feeder shown in Fig.l; 

FIG.3 illustrates a schematic perspective view of the main part of the paper 
feeder shown in Fig. 1 ; 

FIGS.4(a), 4(b), and 4(c) illustrate in schematic cross sectional views, spring 
force control operation by means of spring force control used in the paper feeder 
according to the present invention; and 

FIG.5 illustrates a schematic cross sectional view of a conventional paper 

feeder. 
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DETAILED DES CRIPTION OF THE PREFERRED EMBODIMENTS 
[0010] This invention will be described in further detail by way of example with 
reference to the accompanying drawings. 

[0011] Fig.l is a schematic cross-sectional view of the paper feeder of the 
embodiment of the present invention. Fig.2 is a schematic perspective view of the 
facsimile apparatus that is provided with the paper feeder. Fig.3 shows a schematic 
perspective view of the main portion of the paper feeder shown in Fig.l. Figs.4(a), 
4(b), and 4(c) show schematic cross-sectional views for describing the spring force 
control operation by means of spring force control that the paper feeder uses. 
[0012] The facsimile apparatus, indicated by reference number 9 as a whole in 
Fig.2, has a document holder 1 1 at the rear portion of the apparatus and a paper feeder 

10 shown in Fig.l at the lower portion of the apparatus. 

[0013] In Fig. 1 and Fig.3, the paper feeder 10 comprises a lower document guide 

1 1 that is concurrently a document holder, an upper document guide 12 installed 
above the lower document guide 1 1, a paper feed roller 13, and a separator 14 that 
advances or forwards a document while preventing double feeding in cooperation 
with the paper feed roller. A pressing arm 15 has a pressing portion 15a to press the 
separator to the paper roller 13 and a spring part 16 supplies spring force to the 
pressing arm 15 so that the pressing arm 15 presses the separator 14. A document 
guide 17 is located at both sides of the separator 14, and guides the document so that 
the front edge of the document passes over the paper feed roller 13. A pair of guide 
parts 17a press the document to the paper feed roller 13. 

[0014] In contrast to the conventional two leaf springs structure, the document 
guide 17 is made of resin, formed unitarily and of one piece construction, and is 
equipped with a support axis 17b at the edge spaced from the guide parts 17a that 
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guide a document and press the document to the feed roller 13. The support axis 17b 
is positioned at the first support point P spaced from the first pressing point A at 
which the guide parts 17a press the document to the paper feed roller 13. The 
document guide 17 is installed at the upper document guide 12 so that it can rotate 
freely. 

[0015] In this configuration, the document guide 17 can move about the first 
support point P. Pressed downward by the spring part 16, the pair of guide parts 17a 
can be pressed to the paper feed roller 13. Thus it is possible to perform the same 
function as that of conventional document guide panel 7 (Fig.5) that uses a pair of leaf 
springs. Production of the document guide 17, that is made of resin in one piece is 
easier in comparison with that which requires leaf springs; hence it is possible to 
realize cost savings. 

[0016] The pressing arm 15 has a support axis 15b spaced from the pressing 
portion 15a and the support axis 15b is at the second support point Q located between 
the second pressing point B, at which the press member 15 presses the separator 14, 
and the first support point P. The pressing arm 15 is installed at the upper document 
guide 12 so that it can rotate freely. 

[0017] Thus, the pressing arm 1 5 can pivot at the second support point Q. Further, 
the pressing arm 15 stretches upward through the large opening of the document 
guide 17, and in the opposite direction to the other side of the support axis 15b. The 
pressing arm 15 has a spring connection section 15c facing the document guide 17 at 
the end thereof. 

[0018] A spring force controlling section 20 for controlling a spring force of a 
spring part 16 is located at the position of the document guide 17 facing towards the 
spring connection section 15c of the pressing arm 15. As shown in Fig.4, the spring 
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force controlling section 20 includes a spring support 22 moveably provided within 
the groove 21 formed in the document guide 17. The spring support 22 has three 
spring support faces 22a, 22b and 22c which are of different heights. The spring part 

16 is set on one of the spring support faces 22a, 22b and 22c at the bottom end and is 
connected to the spring connection section 15c of the pressing arm 15 at the upper 
end. Thus, the spring part 16 pushes down the document guide 17 at the bottom end 
so that the pair of guide parts 17a of the document guide 17 presses against the paper 
feed roller 13. At the same time, the spring part 16 pushes up the pressing arm 15 at 
the top, therefore, the pressing portion 15a of the pressing arm 15 can press the 
separator 14. 

[0019] As shown in Figs.4(a), 4(b) and 4(c), the spring support faces 22a, 22b, and 
22c that support the bottom of the spring part 16 can be switched by moving the 
spring support 22. Thus, the spring force of the spring part 16 can be changed, as a 
result, the pressure force exerted by the pressing portion 15 and the document guide 

17 can be controlled. 

[0020] In Fig. 1 and Fig.3, it is necessary to set the pressure force with which the 
document guide 17 presses the document to the paper feed roller 13 (the pressure 
force at the first pressing point A) to be small, and to set the pressure force of the 
pressing arm 15 that presses the separator 14 to the paper feed roller 13 (the pressure 
force at the second pressing point) to be large. In order to accomplish this with the 
common spring part 16, the spring force of the spring part 16 needs to provide the 
pressure force required by the pressing portion 15. In addition, the position, at which 
the spring part 16 presses the document guide 17, is located near the first support 
point P. 
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[0021] In this configuration, the distance from the first support point P to the spring 
part 16 can be quite smaller than that from the first support point P to the first 
pressing point A; hence the pressure force applied to the document at the document 
guide 17 can be very small. By setting the ratio of these distances appropriately, the 
pressure force applied to documents on the document guide 17 can be made to have 
a small value. 

[0022] In the above-mentioned paper feeder apparatus, when plural pages of 
documents are put on the document holder 11, the front edge of the document is 
guided by the pair of guide parts 17a of the document guide 17. The document passes 
between the paper feed roller 13 and the guide parts 17a, and is inserted to the contact 
section of the paper feed roller 13 and the separator 14. The pair of guide parts 17a 
of the document guide 17 gently press the document to the paper feed roller 13 
slightly upstream of the contact point of the paper feed roller 13 and the separator 14. 
When the paper feed roller 13 rotates in this situation, the document, gently pressed 
to the paper feed roller 13, is inserted between the paper feed roller 13 and the 
separator 14 by the paper feed roller 13. The document is thus transferred 
downstream, preventing double feeding by the paper feed roller 13 and the separator 
14. Thus, it is possible to ensure that documents are separated and are fed in a page- 
by-page fashion. 

[0023] As mentioned above, the paper feeder apparatus of the present invention 
comprises the document guide 17 of one piece structure that has the pair of guide 
parts 17a located at both sides of a separator. By applying the spring force of the 
spring part 16 to the document guide 17, the pair of guide parts 17a presses the 
document to the paper feed roller 13. This makes it possible to feed documents by 
guiding the front edge of the document and pressing the document to the paper feed 
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[0025] It is noted that the foregoing has been provided merely for the purpose of 
explanation and is in no way to be construed as limiting of the present invention. 
While the present invention has been described with reference to an exemplary 
embodiment, it is understood that the words which have been used herein are words 
of description and illustration, rather than words of limitation. Changes may be made, 
within the purview of the appended claims, as presently stated and as amended, 
without departing from the scope and spirit of the present invention in its aspects. 
Although the present invention has been described herein with reference to particular 
means, materials and embodiments, the present invention is not intended to be limited 
to the particulars disclosed herein; rather, the present invention extends to all 
functionally equivalent structures, methods and uses, such as are within the scope of 
the appended claims. 

[0026] This application is based on the Japanese Patent Application No. 2000- 
299769 filed on September 29, 2000, entire content of which is expressly incorporated 
by reference herein. 
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